Abstract. The study aimed to conduct a literature review as a step of the development of a new questionnaire about the nursing workers' perception of job factors that may lead to musculoskeletal symptoms. An information synthesis was achieved by collecting data from studies that fitted the search criteria. The results showed that despite the existence of several job factors related to musculoskeletal symptoms, no specific questionnaire that evaluates this relationship was found. Therefore, this literature review presents important topics for developing the first questionnaire to analyze work activities that may contribute to pain and discomfort among nursing personnel.
Introduction
Health care workers are considered as a risk group to job-related musculoskeletal disorders, especially back pain [9, 13, 44, 45] . Recent literature has demonstrated a high occurrence of musculoskeletal symptoms among nursing personnel [1, 16, 21, 26, 36] . Risk factors related to nursing work include biomechanical (risk movements and postures), environmental (workplace), organizational (lack of colleagues and inadequate equipments), and psychosocial factors (time pressure, low autonomy and competitiveness).
Nursing personnel perform various tasks that may cause musculoskeletal symptoms such as weight lifting, back stress, static postures, and awkward postures during specific procedures. Consequently, they classify their work as physically stressfull, especially when carried out in ergonomically unfavorable workplaces and under time pressure [22] .
With the growth of the incidence of musculoskeletal symptoms related to work among nursing personnel, questionnaires that evaluate the risk factors that can lead to these symptoms may provide important data during ergonomic interventions.
The present study aimed to conduct a literature review about problematic work factors that may contribute to job-related pain and discomfort among nursing personnel. This review can be used as the first step for developing the questionnaire for nursing personnel.
Methods
The literature review was held in databases of Health Sciences as the Cochrane Library, SCIELO (Scientific Electronic Library Online), LILACS (Latin American and Caribbean Health Sciences Literature), MEDLINE (National Library of Medicine, USA), the International Nursing Index (INI), and the Cumulative Index to Nursing and Allied Health Literature (CINAHL).
The search was carried out for studies regarding musculoskeletal symptoms and related work activities among nursing personnel and for measuring instruments used in nursing.
The keywords "work-related musculoskeletal disorders", "job factors", "nursing", "ergonomics", and "questionnaire" were used for this literature review and were chosen in the National Library of Medicine's Medical Subject Headings (MeSH = Medical Subject Heading Terms).
Since this review was one of the steps to develop a new questionnaire, an information synthesis was conducted.
Results
The literature review showed various studies regarding risk activities among nursing workers that can lead to musculoskeletal symptoms (Table 1) . Table 1 Studies regarding work factors that may contribute to job-related pain and discomfort among nursing personnel [12, 22, 34, 41] , working in static positions [11, 34] , and bending/twisting the back [10, 22, 34] .
Some studies associated environmental aspects such as poor ergonomic layouts [11, 22] and lack of equipments [17] to the development of musculoskeletal symptoms.
Researchers also found out organizational problems in nursing workday, such as repetitive tasks [11] , long workday [4, 23] , work shifts [4,20], insufficient pauses [22] , and lack of training [26] .
Risk factors related to psychosocial aspects were found by researchers concerned with nursing personnel, such as high perceived workload [1, 11, 12, 16, 21, 22] , time pressure [1, 10, 22] , low job control [1, 11, 12, 21] , and low job satisfaction [1, 21] .
Regarding the literature review about other measuring instruments, it was found the use of generic questionnaires for evaluation of several disorders among nursing personnel. Depression, emotional fatigue, musculoskeletal symptoms, burnout, sleep quality are some of the problems evaluated using generic questionnaires [2,5-8, 11, 14, 15, 19, 28, [30] [31] [32] [37] [38] [39] [40] 42, 43] .
It was also found that some psychosocial aspects in nursing have been assessed by specific questionnaires [18, 25, 33, 35] .
In contrast, it was found a lack of measurement tools for analysis of job factors that can lead to musculoskeletal symptoms specially developed for nursing personnel.
Discussion and conclusions
There is no unique cause for developing musculoskeletal disorders but many job factors that can contribute to them [27] . The results of this literature review showed that nursing personnel are exposed to many types of job factors, such as biomechanical, environmental, organizational, and psychosocial factors.
It is important to study the relationship between the occurrence of musculoskeletal symptoms and job factors [24] . A questionnaire developed specially for nursing personnel can assist the ergonomic analysis of their workplaces to prevent musculoskeletal disorders and the periodic evaluation of their activities.
The results of the present study showed that many aspects have to be considered to developing a new questionnaire. Analyzing and selecting the main job factors related to musculoskeletal symptoms is, therefore, the first step to elaborate the specific instrument for nursing personnel.
Additional steps are necessary to elaborate the new questionnaire. During the development of the domains and selection of items of the questionnaire, the results of the literature review is combined with interviews with a sample of the nursing team. Then, a content validity is performed by experts in the field and a pretest must be applied in a sample of subjects. After all changes made during these steps, the questionnaire is applied to a large number of nursing personnel to verify its reliability and validity.
In conclusion, the development of a specific questionnaire for evaluating the job factors that may contribute to musculoskeletal symptoms in nursing personnel is unprecedented, and this literature review points out some important risk activities that may be considered during the development of this questionnaire. 
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